Abstract. Titles are denoted by the TITLE element within a web page. We queried the title against the the Yahoo search engine to determine the page's status (found, not found). We conducted several tests based on elements of the title. These tests were used to discern whether we could predict a pages status based on the title. Our results increase our ability to determine bad titles but not our ability to determine good titles.
Introduction
There is a multitude of possibilities why a page or an entire web site may disappear [6] . These pages may reside in the caches of search engines, or web archives, or just moved from one URI to another [5] . There can only be one title in a web page. The title may not contain anchors, highlighting, or paragraph marks [8] . A 404 response code is an error message indicating that the client was able to communicate with the server but the server could not find what was requested.
Lost web pages and "404 Page Not Found" in many cases are not truly lost. A title of a web page may be used to recover pages returning the HTTP 404 response code. From a set of randomly selected URIs, we conducted a Yahoo search engine query based on the URI's title. Any page that did not return the associated URI within the top 10 results was considered lost. This paper discusses the probability of determining whether these page's status may be discerned from there titles or properties attributed to the title. The title or its properties are used to determine a good title from a bad one in using the title as a search string. The search for a page using the search string of "home page" returns over 9,000,000,000 results from a Yahoo search (Figure 1 ). If my goal was to find the URI http://www.primaryecp.com/leveloptical/Home.aspx which has the title of "Home Page" this type of search may not be productive. Using the same methodology, using the search string of "Tenet Group Home Page" to find the URI "http://tenet.berkeley.edu/tenet.html" yields the desire URI in the second position ( Figure 2 ).
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2 Experiment
Setup
At this time a collection of missing web pages does not exist. As such we need to create a set from the known web and pretend they are missing [7] . Given the fact that these URIs have be indexed by search engines, it can be concluded that querying by the right terms, will return them in a result set.
What would be most desirable for this experiment would be to take all URIs as our collection set. Regrettably, using the entire web as our test set is unrealistic. We were left with taking a random sampling. Capturing a representative sample set of web-sites for the entire web is not an insignificant task [11, 4] . Therefore, we selected a random collection of web pages from dmoz.org.
To choose a sample set, we selected a set of 7314 web-sites as our initial set of URIs. Our filters are similar to Park et al. [7] . We excluded URIs which contain non-English content from this sampling and all web sites with less than 50 words of textual content (HTML code excluded). This is necessary to allow for consistency within the set for future filters. Our final set consists of 7157 URIs. The distinction between found and not found was chosen as follows: A lost page was any page that was not within the top 10 results returned by the Yahoo search engine. The reasoning is most users actually will not look past a set amount of returned results.
Description
Taking a cursory look at the data set, one notices that when you examine web page titles by word count, the mean is 6.7, with a standard deviation of 3.3, giving a range of 3 to 10 terms ( Figure 9 ). Similarly, examining web page titles by character count, the mean is the 44.7, with a standard deviation of 27.4, giving a range of 17 to 72 characters ( Figure 8 ). Our data set was broken down into 66% found and 34% not found (Table 1) . 
Method
The goal of the experiment is to discern an element or series of components within a title that would allow us to predict the status of a web page. If we summarily said all titles are good titles for our response, we would be correct 66% of the time. Our baseline or point of reference for determining if a test merits consideration, is a test that can discern good titles from bad titles more than 66% of the time. For a more precise examination of significance, the Fishers exact test will be used to compare a test's response to the baseline response [1, 2] . Fishers exact test is referred to as a statistical significance test. This is a test to determine that a relationship is unlikely to have occurred by chance. The test is meant for data that may be categorized in two different ways. The p-value from a Fisher test indicates the significance of a result. A low p-value means a low likelihood that the result occurred by chance hence the null hypothesis can be rejected hence the result is considered significant. The lower the p value, the more confident you can be that your result is significant. P of less than 0.05 is a common threshold to determine significance. The Fisher Exact test were performed using R, a program for statistical computation and graphics [3] . It consists of a language, plus a run-time environment with graphics, a debugger, access to certain system functions, and the ability to run programs stored in script files.
Our experiment focused on several aspects of a title. Given a title is a sentence like structure, we focused on the different aspects of the sentence. These include nouns, verbs, articles, adverbs, prepositions, and adjectives.
The next avenue of interest was stop words. Stop words is a term coined for words that do not add extra meaning to a search or process [10] . For this reason, search engines in general will dismiss search terms that are in the respective stop word set. The thought was that the more stop words present within a title, the less meaningful or helpful the title would be. Thus we hypothesized that the more stop words in a title the less likely the correct URI would be returned with a title submission, respectively.
The next test used was based on the search. A search for a particular title is a composition of two parts: the title and the type of search. Searches may be quantified into boolean OR search, boolean AND search, or quoted. Depending upon the boolean search used, effects the amount of results returned. Using these three types of searches as building blocks to determine singularly or in combination if these searches would lead to the discovery of good titles.
A boolean OR search is one in which the user enters the title as is, Jeffery Shipman's home page This the equivalent to a boolean OR search. Results are returned that have one or more of the terms in the respective string. Similarly an boolean AND search is one in which each word is prefixed with a +, +Jeffery +Shipman's +home +page This is the equivalent of a boolean AND search. Results which are returned have all of the terms in the respective string. The final search type is a quoted search.
"Jeffery Shipman's home page"
Results which are returned have all the terms in the respective string and in the order they were presented to the search engine.
We used these boolean searches as building blocks for cluster analysis or clustering. Clustering or cluster analysis is the assignment of a set of observations into subsets (clusters) [9] . These clusters are similar to one another through one or more elements. We graphed the results returned based on the type of search performed and separating the queries by titles that the Yahoo search engine was able to find from those it was not.
The Final approach was considered after alphabetizing the set of titles. There was an obvious repeating of several titles. These selected titles produced poor results from the Yahoo search engine. With this knowledge, these "stop titles", were searched for as a Percentage of the title. Given that a title can be thought of as a grouping of words or an array of characters, a two prong approach was used. The first prong was consideration by words. A word in this experiment was deemed to be any series of characters separated by white space. The second prong was to consider the title as a series of characters ( Table 2 ). 
Results
After reviewing the results for tests based on grammar related tokens, it is clear that the choice of titles with less than 13% adverbs produce the best outcome. The result for this type of search returned an accuracy of 66%. This means that the test was able to determine a good title, one that will return the URI, from a bad title, 66% of the time (Table 3 ). The difficulty with this result is that adverbs are represented poorly within the data set. After performing the Fisher exact test in R, we receive a p-value of 0.9718. This informs us that we have a result that can not be definitively proven to be significant when comparing against the baseline of accepting all titles as good titles. A more thorough examination of the parts of speech tests are listed in the appendix.
For the Stop Word based tests, the best outcome was 60%. This was produced by collecting a large corpus of accepted stop words and filtering out titles with a content of less than 35% stop words (Table 4 ). After performing the Fisher exact test in R, we receive a p-value of 3.395e-15. This informs us that we have a significantly worse result than just saying all titles are good titles. This may be due to the lack of accepted stop words in the set. The most prevalent words in the set were: and; the; of; home; to; welcome. The ubiquitousness of the words may have detracted from there usefulness. Additionally, words not considered stop words appeared in the top ten of most represented words such as home and welcome ( Figure 3 ). In all of the designed tests, the element being searched for did not exist in enough significance to give confidence in the validity of a single process ( Figure 4 ).
For query based tests, we conducted an array of different queries and combination of queries in hopes of producing clustering (Table 5) . We graphed these results based on found and not found versus amount of results returned. No clustering was evident ( Figure 5 ). An extensive list of graphs for query based tests may be found in the appendix.
The most significant finding was that there exists a set of titles that may be summarily removed from any search set. These titles are "stop titles". They may be titles formed due to the advent of "cookie cutter" web-sites, cloning of web-pages, web-site creating applications or web-site creating services ( Figure  6 ). Analyzing titles based on the percentage of the title by word that was a stop title produced a 72% success rate (Table 6 ). Analyzing titles based on the Yahoo search of title quoted Yahoo search of title "and" Yahoo search of title "or" Yahoo search of title "or" versus Yahoo search of title "Quoted" Yahoo search of title "and" versus Yahoo search of title "Quoted" Yahoo search of title "or" divided Yahoo search of title "Quoted" Yahoo search of title "and" divided Yahoo search of title "Quoted" percentage of the title by character that was a stop title produced a 72% success rate ( Table 9 ). The usability of a title becomes less as the title becomes more similar to the "stop titles" ( Table 7 ). The difficulty becomes that one word may take a title from being of no value to one in which the URI may be returned in the search results. As an example of this problem is the title "my home page". It is 2/3 stop title (home page) by word. The same may be stated for "linuxguru home page" but the proper URI will be returned in the search results (Table 8 ).
Once titles that are "stop titles" are removed from the set of URIs, there is a visible transition between titles of distinct lengths. "Stop titles" are 5% of the total set. Titles that are ten words or less return the proper URIs in the top 10 listings 71% of the time. This subset contains 78% of the total data set. Titles that are between eleven words and twenty words return the proper URIs 65% of the time. This subset contains 14% of the total data set. Titles that are between twenty-one words and fifty words have a 44% chance of finding the proper URI. This subset contains 1% of the total data set. After fifty words the likelihood of finding the desired URI drops to 18% ( Figure 7 ). This subset contains less 1% of the total data set. This characterization of the data is shown in Table 12 . Thus increasing the amount of search terms in a title does not empirically increase the chances of finding the searched for URI. This may be due to the lack of terms specific enough to return the desired URI while similarly produces an array of non-sensical URIs. This lack of specificity can be due to repeating words, the use of words that are too general in meaning, or the use of words that are used to often within the corpus of the web.
Our title of 101 words had several words repeating within the title focustribe studios ---building brand innovation ---949 258 0118 ---creative branding, web development, online marketing ---web design, web applications, web strategy, user interface, flash application, content management, enterprise ecommerce, portal application, intranet portal, extranet portal, database design, database development, business intelligence, e-learning, product simulation, configurator, web application, ci, corporate identity, logo design, corporate collateral, graphic design, event marketing, tradeshow marketing and design, direct mail campaigns, promotional cd-roms, copywriting services, email marketing, search engine optimization, banner development, advertising, online advertising, pay-per-click consulting, focustribe studios, focustribe, focus121, focusone2one, focusbrand, focussolutions, martina juchli, roland schertenleib, juchli, schertenleib, newport beach, aliso viejo,
The above title contains 26 duplicate words. The word "web" having five instances. The word "design" having five instances. The word "marketing" having four instances. A more detailed breakdown may be found in Table 10 . 
Future Work
Future work that may be considered includes a larger data set. This would most likely increase the discovery of more "stop titles" and possible a token that is more representative of a "good" title. Secondly, Apply this process to studies in non-English titles. Finally, Apply this process to a more extensive examination of stop words with respect to found and not found searches.
Conclusions
We randomly selected URIs from dmoz.org to create our base set. From this set we exclude all non-English URIs and all web-sites with less than 50 words of textual content We conducted a Yahoo search engine query based on the URI's title. We performed an array of tests on the URI's to discern whether we could produce better than 66% accuracy. This includes: tests based on grammar related tokens of a title; tests based on different types of searches; tests based on excluding different sets of stop words; tests based on excluding URI's with respect to the percentage a URI title was a stop title.
Our analysis of the data has shown that the usefulness of a titles for discovering a good titles is limited. This is most likely due to the difficulty in discovering words that are significant. The discovering of significant words is complicated by finding words that are unique enough to be useful but not so used in the web to have a large recall. Given this, we have shown that by excluding stop titles we increase the accuracy of discerning a good title from a bad title. This gain is increased with the realization that titles with larger amounts of words fair far worse than titles of ten words or less (Figure 7) .
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